INTRODUCTION
============

Gallstone ileus is a rare mechanical bowel obstruction caused by the transition of a gallstone in the gastrointestinal tract through a biliary-enteric fistula, or following endoscopic retrograde cholangiopancreatography (ERCP), which occurs in 1 to 3% of all cases of mechanical ileus.[@B1] Gallstones can cause bowel obstruction by intraluminal impaction anywhere between the stomach and the rectum, thus abdomen computed tomography (CT) is very informative for diagnosis of gallstone ileus.[@B2][@B3]

Large gallstones inducing ileus are usually formed within the gallbladder, thus it is very rare to present gallstone ileus after cholecystectomy.[@B4] In contrast, gallstones have been occasionally formed at the proximal side of hepaticojejunostomy after resection of the common bile duct and then passed through the lumen of hepaticojejunostomy. In this type of intrahepatic duct stone formation, the stones are usually muddy, not being solid stones due to the luminal environment of the hepaticojejunostomy.

We herein present an extremely rare case of gallstone ileus, in whom the gallstone stone was formed at the hepaticojejunostomy and entrapped at afferent loop of the Roux-en-Y jejunojejunostomy, by which obstructive jaundice happened and resolved after spontaneous passage.

CASE
====

A 74-year-old Korean woman was referred to our institution due to obstructive jaundice. She had undergone curative resection of the extrahepatic bile duct cancer (2 cm-sized moderately differentiated adenocarcinoma of T2N0M0) 10 years before. She had been followed up regularly until the end of postoperative 9 years without any evidence of disease recurrence. However, 3 days before referral, at 10 years after surgery, she complained of abdominal discomfort with no episode of biliary colic and visited a local hospital. Liver enzyme levels were very high (aspartate aminotransferase \[AST\] 1245 IU/L; alanine aminotransferase \[ALT\] 1065 IU/L) and jaundice was developed (total bilirubin 3.1 mg/dl and direct bilirubin 2.5 mg/dl).

Abdomen-pelvis CT scan showed that there was a 1.7 cm-wide and 2.5 cm-long radiopaque stone at approximately 15 cm below the level of hepaticojejunostomy site with upstream afferent loop bowel dilatation and concentric bowel wall thickening of the segmental jejunal loop ([Fig. 1](#F1){ref-type="fig"}). The intrahepatic ducts were also dilated with inhomogeneous enhancement of the liver parenchyma. Thus the primary diagnosis was gallstone ileus causing afferent loop syndrome and enteritis. Thereafter, she was transferred to our institution for further management.

Since her symptoms of abdominal discomfort were not severe and her gross appearance was not so seriously ill with normal vital signs, we decided to observe her closely for 1 or 2 days. On follow-up of liver function tests, hepatic dysfunction improved rapidly, thus implicating spontaneous passage of gallstone impaction. After 3 days of admission, unenhanced follow-up CT scan was performed, in which intraluminal radiopaque lesion disappeared with mild distension and edematous wall thickening of the afferent bowel loop ([Fig. 2](#F2){ref-type="fig"}). These findings implicate the gallstone was spontaneous passed through the bowel and then removed with feces. She recovered soon and returned to normal life at 10 days after initiation of clinical manifestations.

It was presumed that a gallstone was formed and grown up at the hepaticojejunostomy site within recent 1 year and then passed through the afferent jejunal loop. Since there was a gross stenosis at the jejunojejunostomy site, in which the gallstone was grown up further within the afferent jejunal loop and finally impacted. As a result, gallstone ileus of the afferent jejunal loop happened with development of obstructive jaundice. Since the gallstone was not so large, it passed the jejunojejunostomy site spontaneously and removed from the anus.

DISCUSSION
==========

The most frequent mechanism of gallstone ileus is the migration of gallstones through a gallbladder-duodenal fistula. Gallstone ileus is the consequence of an episode of acute cholecystitis and gallbladder adhesion to the bowel. This condition is more frequent in women, given the known prevalence of gallbladder disease in this gender, and in patients over 65 years.[@B1][@B5][@B6]

The size of the gallstone represents a key factor in the development of gallstone ileus since a stone greater than 2.5 cm in diameter can cause small bowel obstruction and even smaller stones can cause gallstone ileus in cases of bowel stenosis. The gallstone usually impacts the terminal ileum or the ileocecal valve because of their anatomical narrowness. Rarely, colonic gallstones can happen if there is a gallbladder-colon fistula.[@B5][@B7] More rarely, gallstone ileus has been reported even in absence of a bilioenteric fistula.[@B8] This can be explained by the entrance of the gallstones through the Vater papilla and growth within the small bowel lumen.[@B2] The alteration of the bile salts in the enterohepatic circuit following an ileum resection or in patients with Crohn\'s disease is a well-known phenomenon.[@B9]

Diagnosis of gallstone ileus is occasionally challenging because the clinical manifestation can be characterized by non-specific symptoms and it usually depends on the localization and the nature of the intestinal obstruction. In patients with a clinical history of gallstones, clinical signs of cholecystitis and bowel obstruction, gallstone ileus can be strongly suspected. The onset can manifest as acute, intermittent or chronic episodes.

Plain abdominal X-rays, abdominal ultrasound and CT scans may reveal signs of gallstone ileus and help in the preoperative diagnosis and management of gallstone ileus. Abdomen-pelvis CT scan is readily available and becomes the most reliable test in the current Korean medical setting. The Rigler\'s triad of radiological features consists of mechanical bowel obstruction, pneumobilia and ectopic stone within the intestinal lumen.[@B10][@B11] The presence of Rigler triad in a plain abdominal radiography was reported to be 17-87%. Two out of these three signs are considered to be sufficient to establish a diagnosis. Only 15% of gallstones are sufficiently calcified to be visualized as radiopaque in a plain abdomen X-ray or CT. In this case, the initial abdomen-pelvis CT scan provided critical information on the pathogenesis and status of the gallstone ileus.

There are still controversies about the management of gallstone ileus. Although spontaneous resolution of gallstone ileus is described,[@B12][@B13][@B14] it generally causes acute bowel obstruction, and the aim of treatment is gallstone extraction. Enterolithotomy with stone extraction is the therapy of choice.[@B15] The one-stage procedure (enterotomy, fistula repair and cholecystectomy) is strongly associated with a greater mortality rate, largely due to a delayed diagnosis and concomitant diseases,[@B16] but concurrent performance of biliary surgery and fistula repair reduces complications related to gallstones disease, including recurrent ileus. The two-stage procedure (enterolithotomy followed by cholecystectomy and late repair of the biliodigestive fistula) is an alternative treatment that is suggested for younger patients and in cases of recurrent biliary symptoms.[@B17] Laparoscopic procedures can be an alternative method, although a surgeon with specialist experience in advanced laparoscopic surgery would be necessary.[@B18][@B19][@B20] The endoscopic treatment of gallstone ileus is a valid alternative approach and some cases have already been reported.[@B21][@B22] Ultrasound-guided extracorporeal shock wave lithotripsy (ESWL) has also been suggested as a non-invasive alternative to surgery to fragment the stone and solve the sub-occlusion.[@B23]

In our case, the disease entity of gallstone ileus could not be even imagined before taking abdomen CT because of the extreme rarity of this type gallstone ileus. Since the gallstone was not large comparing with the stenotic portion of jejunojejunostomy as well as her liver function began to improve, our primary management plan was short-term close observation. If the status of ileus with obstructive jaundice had persisted a few days more, we would insert percutaneous transhepatic biliary drainage (PTBD) to reverse the obstructive jaundice. It may be used for pushing the stone to pass through the stenotic portion of jejunojejunostomy. An enterolithotomy with stone extraction would be the last therapeutic for this patient.

In conclusion, our case demonstrates that the gallstone may enter the afferent jejunal loop through the hepaticojejunostomy and later increase in size. The presence of a narrow tract of intestine can facilitate the incidence of gallstone ileus. It appears to be the first report on this type of gallstone ileus.
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